This study reports the results of a survey of 675 CD-ROM users, obtaining data from both questionnaires and actual search strategies. One of the authors' primary concerns involved investigating the effect of prior instruction or assistance on search strategy. The authors found a statistically significant but weak relationship between prior instruction and level of search skill. Other measures such as user status, department affiliation/major, age, sex, and number of previous CD-ROM uses were compared to search skill. Only user status and department affiliation/ major were significantly correlated to search skill. Additional research is needed on the effectiveness of various types of CD-ROM instruction. D-ROM searching has substantially increased the service demands in libraries since its advent almost a decade ago. Public service academic librarians spend a considerable amount of time assisting and instructing patrons in the use of these end-user databases. Yet, for all the time and money devoted to these activities, little research has been done on their effectiveness. The authors based their instruction and assistance approaches on what they discovered helping people with paper resources, adding, of course, information about the technology.
search has directly addressed them. At the University at Albany, the authors thought it was time to examine these issues. With a grant from the Spencer Foundation, the authors set out to study what impact librarian instruction and assis-Although the CD-ROM and enduser literature include evaluations of end-user searching ... there are few studies that assess the impact of instruction on end-user searching.
tance were having on CD-ROM searching. We hoped to find out whether classes and one-on-one assistance from librarians had a considerable impact on end-user search proficiency. We hypothesized that patrons who had attended searching classes or who had been directly assisted by librarians (or trained library assistants) would be far more sophisticated searchers. Specifically, we wanted to test whether end-users having training or assistance would use more Boolean operators, field searches, and referrals to previous search terms than end-users who had no assistance or instruction.
Literature Review
Although the CD-ROM and end-user literature includes evaluations of end-user searching, accomplished by either surveying patrons on their satisfaction with their searches or actually analyzing the results of their searches, there are few studies that assess the impact of instruction on end-user searching. Domenica M. Barbuto and Elena E. Cevallos found that students generally do not use advanced searching techniques emphasized in the training sessions. 2 Rebecca Bostian and Anne Robbins examined PsycLIT search results from students who had a range of instructional experiences. They concluded that the only instruction that caused a significant difference in search capability was a live search demonstration.3 Dorothy F. Davis, who also studied the effectiveness of different types of
CD-ROM Instruction 69
PsycLIT CD-ROM instruction, suggests that video instruction is the most effective method. 4 Linda Stewart and Jan Olsen found that students given formal instruction on the CD-ROM version of ERIC did search more effectively. 5 Their instruction concentrated on the use of Boolean logic and vocabulary control, and included a search demonstration.
Methodology

Project Design
The current project involved a two-part collection of data. One part involved administering a survey to all library patrons using SilverPlatter CD-ROMs during selected periods. This survey included a questionnaire (available from the authors) to collect basic demographic data, information on the respondents' experience with computers, and information on what type of prior instruction and/ or assistance respondents had in CD-ROM searching. The second part of the data collection involved saving each respondent's search strategy and attaching it to the questionnaire. We employed three students to administer the survey during morning, afternoon, and evening hours, weekends as well as weekdays, from February through May of 1994. These students were available to answer questions that arose as respondents filled out the questionnaire. In all, the students approached more than a thousand patrons for the survey. We discarded several hundred surveys because the patrons indicated that they had received the immediate and direct assistance of a librarian with the search in question. We concluded that these search strategies would represent the librarians' rather than the patrons' efforts. We collected a total of 675 usable surveys.
Survey Instrument
The questionnaire was divided into four sections: section 1 gathered basic demographic data, and section 2 evaluated the respondents' computer experience. We hypothesized that CD-ROM searchers with extensive experience using other computer applications are probably more effective searchers than those who are unfamiliar with computers. Section 3 asked about the purpose of, and satisfaction with, the current search. It also asked respondents to indicate how often they had searched using CD-ROMs in the past. We used this section minimally in our analysis. Section 4, the most important section of the questionnaire, identified the types of CD-ROM training and assistance that the respondents had previously received. Because we were trying to identify the most effective types of assistance and instruction, this last section of the survey contained thirty categories, which included various types of classroom instruction, as well as other forms of instructional assistance, classified by time and location of instruction.
The second part of the data collection involved the respondents' search strategy. Though the survey data were subject to the usual problems of self-reported data, we determined the search skill level based on students' actual search strategies. One of the authors coded all the strategies for the number of different Boolean operators, field searches, and referrals to previous search terms used. In the following discussion, references to "operators" or "Boolean operators" should be understood to include the concepts of field searches and referrals to previous search statements. Although we recognize that the use of a variety of search operators is not always necessary for a good or useful search, correct use of a variety of operators is a clear indication of knowledge of, or skill at, searching and should directly relate to good searching. In addition, these elements are easy to measure objectively.
The Survey Population
Although we had hoped to collect surveys from a representative cross section of the population that uses the Univer-January 1996 sity at Albany's CD-ROMs, the persons participating in the survey were predominantly female (almost 66%) and were overwhelmingly involved in research in the social sciences (over 28% in psychology, over 21% in education, and over 14% in other social science disciplines) (see table 1 ).
In other words, over 60 percent of those included in the survey were working in one of these three areas. We cannot say for certain how representative our survey As for age distribution, over 59 percent of the respondents were beis because no previous survey has been done to explore the demography of our CD-ROM users. However, with the exception of the gender breakdown, these figures closely reflect our overall user population and use of our SilverPlatter databases. A majority of our graduate students (73.7%) are in the social sciences, as are 30.8 percent of undergraduates who have declared majors (almost half of our undergraduates are undecided or not in a program). Overall, 44 percent of the students are in the social sciences. This is Although a low skill level was exhibited by 20.9 percent of those who had received instruction and 27.3 percent of those who had not, a moderate level of skill was used by 34.1 percent of those having received instruction and 28.6 percent of those who had not. less than in our study population, but a large percentage of those who are undeclared are taking courses in the social sciences. The survey population includes a higher percentage of females than does . our campus population, where 47.9 percent of undergraduates and 58.5 percent of graduate students are female. This representation, interestingly, is at odds with research reviewed by Elizabeth Cardman in her article on computer use and gen-. der. 6 Statistics on overall database use for the period of the study (February through May 1994) show that use of ERIC and PsycLIT closely reflects the survey popu-tween eighteen and twenty-five years old, over 22 percent were between twenty-six and thirty-four, and almost 18 percent were over thirty-five. Most of those participating in the survey were graduate students (53.6%) or undergraduate students (40.9%). A huge majority (over 96%) indicated that they had some computer experience outside the library. In addition, in keeping with previous surveys, over 78 percent indicated that they thought the results of their search were valuable (with another 18 percent indicating that they did not yet know). Although we did not keep an exact count, very few of the people approached refused to complete the survey.
Results
The authors coded and analyzed responses to the survey through the use of the statistical package SPSS. We created a measure of the level of success of searching (in this case determined by the successful use of Boolean operators) by collapsing all the possible combinations of use of Boolean operators into three distinct categories. The first category-high skill level-included those persons who used three or more Boolean operators in their search; the second category-moderate skill level-included all those who used two Boolean operators; and the third category-low skill level-included all those who used one operator. We treated persons who used no operators or who only used incorrect operators separately in the analysis.
The authors then performed crosstabulations on all the important measures. We compared "ever-trained" with "never-trained" searchers, and combined all the measures pertaining to any sort of end-user training into one category. The authors treated respondents who indicated they had never had any kind of training or class instruction on CD-ROM searching as another category. Although a low skill level was exhibited by 20.9 percent of those who had received instruction and 27.3 percent of those who had not, a moderate level of skill was used by 34.1 percent of those having received instruction and 28.6 percent of those who had not. Furthermore, almost twice as many of those who had prior instruction used the high level of search skill as defined in our study (25.4 %), compared to those who received no instruction (14.2%) (see table 2 and figure 1) .
To study the relationship between the two variables of class instruction and skill level indicated by the search strat-January 1996 egy, we first examined the various row percentages in the cross-tabulations (the percent at each skill level divided between those who had had instruction and those who had not). We then conducted a chi-square test to see if there was a statistically significant relationship be-\ tween the two variables. The chi-square for the measure of class instruction by the measure of search skill-level cross-tabulation resulted in a value of 22.4 (df=3, p<.OS), indicating a significant relationship. Cramer's V was then used to determine the strength of the relationship. The value from this test "ranges from 0 to + 1; the larger the value of V, the greater is the association in the variables." 7 The measure of the association was 0.182, indicating a weak association. We next considered each type of instruction as an individual measure and performed crosstabulations. These cross-tabulations showed no statistically significant relationships between type of training and skill level. The authors also performed crosstabulations that did not involve instruction. We compared user group with skill level, combining the University at Albany and non-University at Albany respondents in each category. Even though five whereas staff members perform the most searches using a high skill level. Undergraduate students hover at about 30 percent for the three lower skill levels, but drop to 12.9 percent for high-skill level searches (see figure 2) . The chisquare for the measure of user group by the measure of skill-level cross-tabulation 
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resulted in a value of 25.5 (df=9, p<.OS), indicating a significant relationship. Cramer's V was 0.113, signifying a weak association.
We also compared department affiliation/ major with skill level. In order to obtain an adequate count in each cat-using no operators or using operators incorrectly, and had the fewest high skilllevel searches (see figure 3 ). Although this might suggest that these users would benefit most from instruction, it should be noted that, for the humanities, our only TABLE4 egory, we collapsed departments into four broad areas: sciences, social sciences/business, humanities, and area studies. This combination of departments still resulted in two cells with fewer than five items, so the conclusions should be viewed with caution (see table 4 ). Searchers affiliated with-departments in the humanities and area studies did the most searches SilverPlatter database is the MLA Bibliography. Although not all humanities-affiliated searchers would necessarily have used MLA, those that did were often searching the title of a literary work or an author's name-searches that do not always require operators to be good searches. The chi-square for the measure of department affiliation by the measure of skill-level cross-tabulation resulted in a value of 39.5 (df=9, p<.05), indicating a significant relationship. Cramer's V was 0.247 in the range from 0 to 1.
Neither age nor sex showed a relationship with search skill. However, when the age categories zero to seventeen and eighteen to twenty-five were combined to provide sufficient frequencies in each cell, we did note that there was a larger differentiation in the skill levels of trained searchers in the twenty-six to thirty-four age range. Of those searchers who used no operators or who used them incorrectly, 17.4 percent fell into this age range. Of those who had a low skill level, 23.5 percent were between twenty-six and thirtyfour. Of those with a moderate skill level, 21 percent were in this age range, and 28.4 percent of those with a high skill level were between twenty-six and thirty-four. The percentages in the zero to twenty-five and the thirty-five-plus age ranges stayed more constant across skill levels.
In asking survey respondents how many times they had searched CD-ROMs in CD-ROM Instruction 75 through the most experienced searchers. In addition, whereas 19.7 percent of the most experienced searchers did the best searches, so did 18.8 percent of the new searchers (see table 5 ). Similarly, experience in online catalog searching, use of interactive learning software, online database searching, and e-mail experience did not relate to search competency.
Conclusions
Our hypothesis-that patrons who had attended searching classes or who had been directly assisted by librarians (or trained library assistants) would be far more sophisticated searchers-seems to be correct based on one test, but additional research should be undertaken before we can state with resounding affirmation that classes help students. Several of the analyses of the results of this study showed no statistically significant relationships between the skill level and other variables. The chi-square test did demonstrate that there is a positive association between class instruction and more skillful searching; however, based on our Cramer's V test result, class instruction makes a less pronounced difference than we expected. None of the other individual instruction analyses detected statistically significant associations, in part because insufficient data existed. In retrospect, we realize that the last section of the ques-TABLES the past, we hypothesized that those who who had never searched tionnaire was too complex to net sufficient responses in any specific category to allow for a useful analysis. If we were to repeat this study, we would only differentiate hands-on versus demonstration classes during the current semester or an earlier semester. The first question librarians need to ask after reviewing this research is: Are public service librarians spending their time wisely teaching and assisting end-users?
The answer, we believe, is yes. This study involved only the use of Boolean operators, field searching, and referrals to previous search statements, and not other search skills. It is possible that Boolean operators are the most "foreign" concepts; the least easily grasped of any that librarians try to impart. 8 Possibly the amount of information presented in instruction sessions overwhelms patrons. When teaching the local setup, the concept of a database, the variety of databases available, and specific searching techniques, January 1996 much is bound to be lost. In addition, if students learn little but become comfortable with CD-ROM technology or with the library in general, our work is clearly purposeful.
Thus, although we do not believe that the results of our research refute the importance of CD-ROM instruction and assistance, we do believe the results make a persuasive case for more research into the issues we've explored. If there isn't a strong association between what we are teaching and what end users are learning, we need to discover why. We need to know how much end users are motivated to learn search skills (perhaps their high satisfaction level with any search, however poor, prevents them from appreciating the value of instruction) or if the software itself somehow leads end users away from employing more sophisticated search skills. Most important, we need to discover if our teaching and assistance techniques are inappropriate for the technology.
Notes
